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(54) FUEL FEED CONTROL DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel feed control 
device for an internal combustion engine improving the 
purification rate of exhaust gas, while favorably holding the fuel 
consumption by controlling the fuel cut according to the oxygen 
storage quantity of an exhaust emission controlling means and 
consequently improve the exhaust gas characteristics. 
SOLUTION: This fuel feed control device for the internal 
combustion engine is provided with a catalytic converter 13 
provided in an exhaust pipe 12 of an engine 3, an oxygen 
storage quantity estimating means 2 estimating the oxygen 
storage quaintly OSC stored in the catalytic converter 13 
(Steps 1 —29), a deceleration driving state detecting means 2 
detecting the dereliction driving states of the engine 3 (Steps 
35 and 36), a fuel feed cut means cutting the fuel feed, when 
the deceleration driving state detecting means 2 detects the 
deceleration driving state (Step 43), a control means 2 
controlling the fuel feed cut means 2 according to the oxygen 
storage quantity OSC estimated by the oxygen storage quantity 
estimation means 2 (Steps 31, 32, 40 and 41). 
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* NOTICES * 

iTPO and NCIPX are not responsible for any 
damages caused by the use of this translation 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The exhaust air clarification means which is the fuel-supply control unit of the internal 
combustion engine for controlling the supply of a fuel to an internal combustion engine, and was formed in 
said internal combustion engine's exhaust air system, When an oxygen accumulated dose presumption 
means to presume the accumulated dose of the oxygen accumulated in said exhaust air clarification means, a 
slowdown operational status detection means to detect said internal combustion engine's slowdown 
operational status, and said slowdown operational status detection means detect said slowdown operational 
status The fuel-supply control unit of the internal combustion engine characterized by having a fuel-supply 
cutoff means to intercept fuel supply, and the control means which controls said fuel-supply cutoff means 
according to said oxygen accumulated dose presumed by said oxygen accumulated dose presumption means. 



[Translation done.] 
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* NOTICES * 
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damages caused by the use of this translation. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel-supply control unit of the internal combustion 
engine which controls supply and its cutoff of the fuel for an internal combustion engine according to the 
accumulated dose of the oxygen of the catalytic converter which purifies the exhaust gas discharged by the 
internal combustion engine. 
[0002] 

[Description of the Prior Art] These people have already proposed the fuel-supply control unit which 
performs cutoff (fuel cut) of fuel supply for the air-fuel ratio control system which controls the air- fuel ratio 
of the gaseous mixture supplied to an internal combustion engine according to the oxygen accumulated dose 
of the above-mentioned catalytic converter in Japanese Patent Application No. No. (JP,7-151002,A) 329780 
[ five to ] at the time of slowdown operation of an internal combustion engine in Japanese Patent 
Application No. No. (JP,9-86227,A) 270736 [ seven to ]. 

[0003] In the above-mentioned air- fuel ratio control system, two 02 sensors (oxygen sensor) which detect 
the oxygen density in exhaust gas are formed in the upstream and the downstream of a catalytic converter of 
an exhaust pipe, respectively, and the oxygen accumulated dose is presumed based on the detection result of 
these 02 sensors. And a target air-fuel ratio is computed based on the presumed oxygen accumulated dose, 
feedback control of an air- fuel ratio is performed so that the air- fuel ratio of gaseous mixture may turn into a 
target air-fuel ratio, and the air- fuel ratio is controlled by this so that the rate of clarification of a catalytic 
converter serves as max. On the other hand, with the above-mentioned fuel-supply control unit, in order to 
raise operability etc., a fuel cut is performed after predetermined time progress from the time of formation of 
the execution condition of a fuel cut at the time of a slowdown of an internal combustion engine, and the 
fuel cut is performed at an early stage after condition formation by shortening the above-mentioned 
predetermined time especially in the case of activation of a slowdown shift. 
[0004] 

[Problem(s) to be Solved by the Invention] Air Fuel Ratio Control by the above-mentioned air-fuel ratio 
control system and fuel cut control by the above-mentioned fuel-supply control unit are mutually performed 
independently unrelated, respectively, although each object can be attained, for this reason — for example, 
when the air- fuel ratio is being controlled more richly than theoretical air fuel ratio noting that there are 
many oxygen accumulated doses of a catalytic converter and a fuel cut is performed, the oxygen 
accumulated dose of a catalytic converter increases further, and there is a possibility that the rate of 
clarification of the exhaust gas by the catalytic converter may fall. 

[0005] This invention aims at offering the fuel-supply control unit of the internal combustion engine which 
can raise the rate of clarification of exhaust gas, maintaining fuel consumption good, consequently can raise 
an exhaust gas property by being made in order to solve the above technical problems, and controlling a fuel 
cut according to the oxygen accumulated dose of an exhaust air clarification means. 
[0006] 

[Means for Solving the Problem] The fuel-supply control unit of the internal combustion engine concerning 
this invention It is the fuel-supply control unit 1 of the internal combustion engine for controlling the supply 
of a fuel to an internal combustion engine 3. The exhaust air clarification means formed in an internal 
combustion engine's exhaust air system (for example, exhaust pipe 1 2 in an operation gestalt (it is the same 
in the following and this paragraph)) (catalytic converter 13), An oxygen accumulated dose presumption 
means to presume the accumulated dose OSC of the oxygen accumulated in the exhaust air clarification 
means (ECU2, steps 1-29 of drawing 2 ), When a slowdown operational status detection means (ECU2, 
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steps 35 and 36 of drawing 7 ) to detect an internal combustion engine's slowdown operational status, and a 
slowdown operational status detection means detect slowdown operational status A fuel-supply cutoff 
means to intercept fuel supply (ECU2, step 41 of drawing 7 ), It is characterized by having the control 
means (ECU2, steps 31, 32, 40, and 41 of drawing 7 ) which controls a fuel-supply cutoff means according 
to the oxygen accumulated dose OSC presumed by the oxygen accumulated dose presumption means. 
[0007] According to this configuration, when an internal combustion engine's slowdown operational status 
is detected, a fuel-supply cutoff means to intercept the supply of a fuel to an internal combustion engine is 
controlled according to the oxygen accumulated dose of the exhaust air clarification means presumed with 
the oxygen accumulated dose presumption means. Thus, maintaining fuel consumption good according to an 
oxygen accumulated dose by controlling cutoff (fuel cut) of the fuel supply to the internal combustion 
engine by the fuel-supply cutoff means, the rate of clarification of the exhaust gas by the exhaust air 
clarification means can be raised, consequently an exhaust gas property can be raised. For example, time 
amount until it performs a fuel cut after formation of the execution condition of a fuel cut By shortening, 
when there are few oxygen accumulated doses which presumed (it is hereafter called a "time delay" in this 
paragraph), and performing a fuel cut at an early stage The increment in an oxygen accumulated dose can be 
controlled by being able to make an oxygen accumulated dose increase, and lengthening a time delay, when 
there are many oxygen accumulated doses, and delaying activation of a fuel cut conversely. Or it can 
prevent that an oxygen accumulated dose becomes excessive by interrupting it, when an oxygen 
accumulated dose increases to some extent during activation of a fuel cut. Thus, the actual oxygen 
accumulated dose of an exhaust air clarification means is controllable by utilizing a fuel cut positively at the 
time of a slowdown of an internal combustion engine, and thereby, the rate of clarification of the exhaust 
gas by the exhaust air clarification means can be raised, maintaining fuel consumption good. 
[0008] 

[Embodiment of the Invention] Hereafter, the fuel-supply control unit of the internal combustion engine by 
1 operation gestalt of this invention is explained, referring to a drawing. Drawing 1 shows the outline 
configuration of the fuel-supply control unit which applied this invention. As shown in this drawing, this 
fuel-supply control unit 1 It has ECU2 (an oxygen accumulated dose presumption means, a slowdown 
operational status detection means, a fuel-supply cutoff means, control means). This ECU2 While 
presuming the oxygen accumulated dose OSC of the catalytic converter 1 3 mentioned later according to an 
internal combustion engine's (only henceforth an "engine") 3 operational status, according to the presumed 
oxygen accumulated dose OSC, supply and a fuel cut of a fuel in an engine 3 are controlled. 
[0009] It is things, such as a serial 4-cylinder type, and, as for the engine 3, the coolant temperature sensor 4 
which consisted of thermistors etc. is attached in the body of an engine 3. A coolant temperature sensor 4 
detects the engine water temperature TW which is the temperature of the cooling water which circulates 
through the inside of the cylinder block of an engine 3, and sends the detecting signal to ECU2. Moreover, 
the crank angle sensor 5 is formed in the engine 3. The crank angle sensor 5 combines a magnet rotor and 
MRE pickup, and outputs the CRK signal and TDC signal which are a pulse signal to ECU2 for every 
predetermined crank angle with a revolution of the crankshaft which an engine 3 does not illustrate. ECU2 
computes the engine speed NE of an engine 3 based on this CRK signal. Whenever it generates a TDC 
signal to the predetermined timing near the top dead center at the time of intake-stroke initiation of the 
piston (not shown) in each cylinder of an engine 3, for example, a crankshaft rotates 180 degrees, one pulse 
is outputted to ECU2. 

[0010] Moreover, the throttle valve 7 is formed in the inlet pipe 6 of an engine 3, and the sensor 8 is 
attached in this throttle valve 7 whenever [ throttle valve-opening ]. Whenever [ throttle valve-opening ], a 
sensor 8 detects opening (whenever [ throttle valve-opening ]) thetaTH of a throttle valve 7, and sends the 
detecting signal to ECU2. Between the throttle valve 7 of an exhaust pipe 6, and the engine 3, the injector 9 
and the intake-pressure sensor 10 are attached. An injector 9 is that the fuel injection duration TOUT is 
controlled by the driving signal from ECU2, a fuel is injected in an inlet pipe 6 and, thereby, the amount of 
fuel supply is controlled. On the other hand, the intake-pressure sensor 10 detects the absolute pressure PBA 
in an inlet pipe 6 (absolute pressure in an inlet pipe), and sends the detecting signal to ECU2. Moreover, the 
speed sensor 1 1 which detects the travel speed (vehicle speed) VP of the car carrying an engine 3 is 
electrically connected to ECU2, and the detecting signal is sent to it. 

[001 1] The catalytic converter (three way component catalyst) 13 (exhaust air clarification means) for 
oxidization / reduction operation to purify HC, CO, NOx, etc. in the exhaust gas discharged from the engine 
3 in the middle of the exhaust pipe 1 2 of an engine 3 is formed. This catalytic converter 1 3 is constituted so 
that it may accumulate, where oxygen is adsorbed, it responds to the presentation of the exhaust gas which 
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passes through the interior etc., and adsorbs or emits oxygen. In addition, the maximum (the maximum 
accumulated dose OSCMAX) of the oxygen accumulated dose OSC becomes settled according to the 
volume inside a catalytic converter 1 3 etc. Moreover, the oxygen sensors 1 4 and 1 5 which detect the oxygen 
density in exhaust gas are formed in the upstream and the downstream of a catalytic converter 1 3 of an 
exhaust pipe 12, respectively. The oxygen sensor 14 of the upstream consists of a zirconia component, a 
platinum electrode, etc., detects the oxygen density in the exhaust gas before being purified by the catalytic 
converter 13 to a linear, and sends the output value VLAF to ECU2. In addition, in the following 
explanation, the oxygen sensor 14 of this upstream is called "LAF sensor 14." On the other hand, the oxygen 
sensor 15 of the downstream is constituted almost like the above-mentioned LAF sensor 14, detects the 
oxygen density in the exhaust gas after being purified by the catalytic converter 13, and when more rich than 
theoretical air fuel ratio, when Lean, it outputs the detection value SV02 lower than the predetermined value 
SVREF for the detection value SV02 higher than the predetermined value SVREF to ECU2. In addition, in 
the following explanation, the oxygen sensor 15 of this downstream is called n 02 sensor 15." 
[0012] ECU2 consists of microcomputers which consist of an I/O interface, CPU, RAM, ROM, etc., and 
RAM holds the memorized data by the backup power supply also at the time of a halt of an engine 3. The 
detecting signal from the various sensors mentioned above is inputted into CPU, respectively, after A/D 
conversion and plastic surgery are made with an I/O interface. CPU presumes the oxygen accumulated dose 
OSC of the oxygen accumulated in the catalytic converter 13 according to the distinguished operational 
status while distinguishing the operational status of an engine 3 according to the control program memorized 
by ROM according to the detecting signal from the various sensors mentioned above. And according to the 
presumed oxygen accumulated dose OSC, supply and a fuel cut of a fuel in an engine 3 are controlled. 
[0013] Drawing 2 is a flow chart which shows presumed processing of the oxygen accumulated dose OSC 
of a catalytic converter 13. This processing is performed synchronizing with the TDC signal from the crank 
angle sensor 5 being inputted into ECU2. By this processing, it is step 1 (it illustrates with "SI".) first, the 
following — being the same — it sets and distinguishes whether fuel cut execution flag FFC is "1." When a 
fuel cut is performed in an engine 3, "1" is set (step 42 reference of drawing 7 ), and as for this fuel cut 
execution flag F FC, "0" is set when fuel supply is carried out to reverse (step 34 reference of drawing 7 ). 
While the air which the engine 3 inhaled by performing Yes, i.e., a fuel cut, is flowing to the catalytic 
converter 13 as it is, the distinction result of step 1 adds the addition term gamma to the oxygen accumulated 
dose OSC presumed last time, considers as this oxygen accumulated dose OSC (step 2), and ends this 
program. This addition term gamma is computed by carrying out the multiplication of the predetermined 
multiplier K3 (for example, 3) to the space velocity SV showing the amount of exhaust gas at the time of a 
fuel cut (gamma=SVxK 3). In addition, this addition term gamma is set as a bigger value than the 
subtraction term alpha mentioned later and the addition term beta. 

[0014] On the other hand, when No, i.e., a fuel cut, was not performed and the distinction result of step 1 is 
distinguished, it distinguishes whether the detection value SV02 of 02 sensor 15 which detects the oxygen 
density in the exhaust gas after being purified by the catalytic converter 1 3 was changed between the rich 
side and the Lean side to whether to have been reversed and or not theoretical air fuel ratio (step 3). 
[0015] When the distinction result of the above-mentioned step 3 is not [ the detection value SV02 of No 15, 
i.e., 02 sensor, ] reversed, whether the detection value's SVO's2 being below the predetermined value 
SVREF and the detection value SV02 distinguish whether the value by the side of Lean is shown (step 4). 
The distinction result of this step 4 considers as the value which subtracted the subtraction term alpha from 
the oxygen accumulated dose OSC it presumed this oxygen accumulated dose OSC to be last time when Yes 
SV02, i.e., a detection value, showed the value by the side of Lean (for example, between the time of day tl 
of drawing 3 - t2) (step 5). Since rich-ized control of an air-fuel ratio is performed so that it may mention 
later when the detection value SV02 of 02 sensor 15 shows the Lean side, this has little oxygen in exhaust 
gas, and in case the exhaust gas is purified by the catalytic converter 13, it is because the oxygen 
accumulated dose OSC decreases by consuming the oxygen accumulated in it. 

[0016] Moreover, the above-mentioned subtraction term alpha is computed by for example, the following 
formula (1). 

alpha=0.02xSVxKl - (1) 

SV is a space velocity showing the volume of exhaust gas computed by the product of the detected engine 
speed Ne and the absolute pressure PBA in an inlet pipe here, and Kl is the multiplier. In addition, a 
multiplier Kl is set up so that it may become the value of 0.5 or more and 1.5 or less range. 
[0017] And it is presumed by repeating the above-mentioned step 5 that the oxygen accumulated dose OSC 
decreases to subtraction term alpha [ every ] order (between the time of day tl of drawing 3 - t2). 
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[0018] Subsequently, the limit check of the oxygen accumulated dose OSC progressed, subtracted and 
presumed to step 6 is performed. That is, in step 6, it distinguishes whether the oxygen accumulated dose 
OSC is smaller than 0. The distinction result of step 6 ends this program as it is, when No OSC, i.e., an 
oxygen accumulated dose, is zero or more. When Yes OSC of the distinction result of step 6, i.e., an oxygen 
accumulated dose, is smaller than 0, on the other hand, (The time of day t2 of drawing 3 ), The multiplier 
Kl is amended to the value which subtracted correction value **K1 (for example, 0.05) from the last 
multiplier Kl (step 8), and this program is ended noting that the subtraction term alpha which is a part of the 
oxygen accumulated dose OSC reduced its weight is too large, while setting the oxygen accumulated dose 
OSC as 0 (step 7). 

[001 9] On the other hand, the distinction result of the above-mentioned step 4 considers as the value to 
which it added the addition term beta to the (between [ the time of day t2 of drawing 3 - 13 ]), and oxygen 
accumulated dose OSC presumed last time in this oxygen accumulated dose OSC since the Lean-ized 
control of an air- fuel ratio was performed so that it might mention later when the detection value SV02 of 
No 15, i.e., 02 sensor, showed the value by the side of rich (step 9). It is that the Lean-ized control of an air- 
fuel ratio is performed, and this has much oxygen in exhaust gas, and is because the oxygen accumulated 
dose OSC increases by accumulating the oxygen which is not consumed by clarification of the exhaust gas 
by the catalytic converter 13 in a catalytic converter 13. 

[0020] The above-mentioned addition term beta is computed by for example, the following formula (2). 
beta=0.02xSVxK2 - (2) 

SV is the space velocity mentioned above here, and K2 is the multiplier. In addition, it is set up so that a 
multiplier K2 may also serve as a value of the same range as the above-mentioned multiplier Kl . 
[0021] And it is presumed by repeating the above-mentioned step 9 that the oxygen accumulated dose OSC 
increases to addition term beta [ every ] order (between the time of day t2 of drawing 3 - 13). 
[0022] Subsequently, the limit check of the oxygen accumulated dose OSC progressed, added and presumed 
to step 10 is performed. That is, it distinguishes whether the oxygen accumulated dose OSC is larger than 
the maximum accumulated dose OSCMAX. The distinction result of step 10 ends this program as it is, when 
No OSC, i.e., an oxygen accumulated dose, is below the maximum accumulated dose OSCMAX. On the 
other hand, when Yes OSC of the distinction result of step 10, i.e., an oxygen accumulated dose, is larger 
than the maximum accumulated dose OSCMAX Noting that the addition term beta which is an increased 
part of the oxygen accumulated dose OSC is too large, while setting the oxygen accumulated dose OSC as 
the maximum accumulated dose OSCMAX (step 11) The multiplier K2 is amended to the value which 
subtracted correction value **K2 (for example, 0.05) from the last multiplier K2 (step 12), and this program 
is ended. 

[0023] When the distinction result of the above-mentioned step 3 is [ the detection value SV02 of Yesl5, 
i.e., 02 sensor, ] reversed, in step 21, the reversal distinguishes whether it is a rich side from the Lean side. 
The distinction result of this step 21 sets it as the value to which it added predetermined correction value 
**KCMDS02 (for example, 0.03) for (the time of day tl of drawing 3 ), and the air-fuel ratio correction 
factor KCMDS02 at the value 1 when No SV02, i.e., a detection value, was reversed from a rich side to the 
Lean side (step 22). 

[0024] This air-fuel ratio correction factor KCMDS02 is a correction factor for computing the target air- fuel 
ratio multiplier KCMD mentioned later, and is computed based on the oxygen accumulated dose OSC. This 
calculation is performed using a table as shown in drawing 4 memorized by ROM. On this table, it is set as 
the linear so that the air- fuel ratio correction factor KCMDS02 has many oxygen accumulated doses OSC, 
and it may become a bigger value. When the oxygen accumulated dose OSC is a value 0, while being set as 
0.98 a little with the air- fuel ratio correction factor KCMDS02 smaller than a value 1 .0 and more 
specifically supplying gaseous mixture [ Lean thereby a little ] to an engine 3, when the oxygen accumulated 
dose OSC is the maximum accumulated dose OSCMAX, the air-fuel ratio correction factor KCMDS02 is 
set as 1 .02 [ big ] a little rather than a value 1 .0, and gaseous mixture rich thereby a little is supplied. 
[0025] And the target air-fuel ratio multiplier KCMD is computed by the following formula (3) using the 
computed air-fuel ratio correction factor KCMDS02. 
KCMD=KCMDTWxKCMDS02 -- (3) 

In case this target air-fuel ratio multiplier KCMD computes fuel injection duration TOUT, it is one of the 
multipliers by which multiplication is carried out to basic fuel quantity. Moreover, the target air-fuel ratio 
multiplier KCMD is, are proportional to the inverse number, i.e., fuel-air-ratio F/A, of air-fuel ratio A/F, and 
when gaseous mixture is theoretical air fuel ratio, it takes the value of 1.0. 

[0026] Moreover, KCMDTW of the above-mentioned formula (3) is a temperature compensation multiplier, 
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and is computed based on the engine water temperature TW. This temperature compensation multiplier 
KCMDTW is computed using a table as shown in drawing 5 memorized by ROM. On this table, in order to 
bring warming up forward at the time of low water temperature, the temperature compensation multiplier 
KCMDTW is set up so that it may become a bigger value, when the engine water temperature TW is low. 
When the engine water temperature TW is less than [ -20 degree C ] or 40 degrees C or more, while the 
temperature compensation multiplier KCMDTW is specifically set as the constant value of 1.05 or 1.0, 
respectively, when the engine water temperature TW is a value between these, the temperature 
compensation multiplier KCMDTW is set as the linear between 1 .0 and 1 .05. When the engine water 
temperature TW is lower than 40 degrees C, it is computed by the above setting out so that the target air-fuel 
ratio multiplier KCMD may consist of theoretical air fuel ratio a rich side. 

[0027] The air-fuel ratio correction factor KCMDS02 is maintained at 1+**KCMDS02 until the detection 
value S V02 of 02 sensor 1 5 is reversed to a rich side after that with setting out of the air-fuel ratio 
correction factor KCMDS02 in the above-mentioned step 22 (between the time of day tl of drawing 3 - 12), 
as shown in drawing 3 (b), and the air- fuel ratio of the gaseous mixture determined according to the target 
air- fuel ratio multiplier KCMD by that cause is controlled to make it rich. 

[0028] On the other hand, the distinction result of step 21 sets it as the value from which it subtracted same 
correction value **KCMDS02 (for example, 0.03) as 1 to the above for (the time of day t2 of drawing 3 ), 
and the air- fuel ratio correction factor KCMDS02 when reversal of Yes SV02, i.e., a detection value, was a 
rich side from the Lean side (step 23). The air-fuel ratio correction factor KCMDS02 is maintained at 1- 
**KCMDS02 until the detection value SV02 is reversed to the Lean side after that by this (between the 
time of day t2 of drawing 3 - t3), as shown in drawing 3 (b), and thereby, the air- fuel ratio of gaseous 
mixture is controlled to Lean-ize. 

[0029] In step 24 following step 22, the accumulated dose correction factor nOSC is computed according to 
the deflection (OSCMAX-OSC) of the maximum accumulated dose and an oxygen accumulated dose. This 
accumulated dose correction factor nOSC is for amending the multiplier K2 of the addition term beta of the 
oxygen accumulated dose OSC in step 9 mentioned above. This calculation is <A 
HREF=7Tolaijitu/tjitemdrw.ipdl?N0000=237&N0500=lE_N/;> 
<==8<7<=8<7<==8<7<==8<7<==8<7<==8<7 memorized by ROM2d. 

[Translation done.] 
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[0 0 0 1] 
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«I-r5^«SJt»J»ftSS:, M 5 - 3 2 9 7 8 
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©EKJl^LTV^o 
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ft*:£ft5 J:5(c:^M:^*J^JLT^^ 0 — ±fe&& 

£H*tLXv>£ 0 
[0 0 0 4] 



LTS«SJt*3aB&ffl«SH:«t 9 h V s/^^*J»LT^S» 
[0 0 0 5] JgJLhoj; oteWkm&Mfc-fZtc 

l ft as e> * o^b^ & fa ± & * 5 r t 

[0 0 0 6] 

js^^xi^d mm.<gi 2) ^Kfte>ixfcSf«uwb# 
20 x^zmmnmmmo s c srti^-rs^safttfi^ 

a (ECU2, B2^f^l-29) rtJfttttBS 

^»«5ie*i»**m"rs»a*«ttifitta^a (ec 

U2, |7^r^3 5, 3 6) 
a*«*«aa(Btt»*r*fflLfci:*fc, Jftft{fcte«:% 
Wri-5«SJH-W*&iR»f^® (ECU2, @7^f^4 
l) »**a*«5&*Sfc±oT*«*ixfciS** 

#a (ECU 2, HI 7 <D^=r 1 , 3 2, 404o£ 
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Lfc#«iWfc#a^ifc**a*^jscTfwiipsjxSo - 

St^^ffiS^^v^ <b # tc^iBjffiB$KSr^< L % 7^ 

50 Ba<D®jg0#tC\ 7^-x;^^h^ii^:gfflf5i 
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[0 0 0 8] 

MMSMt ecu 2 mmwmmmfe^ ™ 
t5»tt3^<-? i 3^^#aaoscsrms-r§ 

[0009] ^>>iS>3^ fi»jx.tfii:yij4«fe^^^ 

<7>^tfctff^£rECU2&C^5 0 *fc, ^^^^3^^, 
* 7 V^^-fe>-9-5^K:tt«bttTVN-5o #7 Is? fat is 

/NVU^ff -S§-*T*fe 5 C R K{f <fc O'T D CfS#Sr ECU 
^>-^>-3(7)ai^>?v(eIte»NESr»Uii-So TDClf 30 

[0 0 10] *fc, xy>?y3^^f * n 5, 

UT^ECU 2^e>^ffi»ft^J:oTSU«IStL5r t 
ttjft**ECU2lCi££o ECU2CI1 xy^ 

50 
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[0 0 1 1 ] x^3©#8fl 2©ifctf>^tt, 

OxttiTSr, BKk • M7cftm\c&<>xmk'tZ>tcib<Df& 

ffit^o **3, iiiatosc^t*! 

OSCMAX) te, tt^=x^— ^1 30rt$U^ffl7t 

l 3 0Jii««*5j:t5T*««2:«:^ "P 

MtfcfflU t©UJMVLAFS:ECU2lcS5 0 * 

tl5tt, ±12 L A F i? VIM 4 4:»affH«fc*j*£jh, 
T*5»9, ttfilaW^-^ 1 3tdJ:oT^kStLfc«C0# 

*»-fria*Bf:tteS VRE F J: «9 t)iSVW|SV0 2 

Sr, y-y4i^:iigr3ElSVREF J: «9 ti&v^fcfci 

ISV02S:, ECU2{Ct±i^tS 0 **5, J^TcOtaP^ 
5j irv^o 

[0012] ECU2^ l/0-fy^-7x-^ s C 
PU, R AM^o it/ROM^^b^^v^f ^ a n y f 
^ — fXmj&ZtlT&V, RAMit *v9Ty-?mM 
t-«t>9, E»Ufc^-^^3iv^V3^ffJh^t««r 

flr-S-tt-tiX-PiX, I/O^f^- ^3i-^T*A/D^Jft 
^S^^^tt*:^, CPUKA^StLSo CPUIt 
Ji^Lfc#S^ Vif^^(D^ttl{f-^^J^C> ROMtcfS 

««t3^<-^ l 3^S«$tLTV^a^co^S^fi 

osc^rti^-ra 0 -t LTx i^u»iSatosc 
[0013] ei 2 jte^ >-^— ^ i 3 (D^msa* 

OSC^*6^*Q!aS:*i"7cr— h-cfc5 0 

W:, ^7y^fttyt5j5^^)TDC|ff^ECU2|: 

■f, ^y^y^i ( rsu ^i^t5o ^T^c) tcjo 

*>S^5^S:*IJglJ"t-5 0 r<D7^- oiyU^y h^tT^7 

nnztifcktic ri j jas-ty h$tt (ii7(^^x^^ p 

4 2#I) , «S»fff*&^tT*>*bfc i: # ^ roj * 
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fe^^^iJftjlny/^^ i 3t£^nTl^<t# 

StrlHi*t^Ufc»*#a*osc*c:in»3S7«:*p» 

*LS (y = SVXK3) 0 ft**, r y te, 10 

[0 0 14] xr^/i^ffll^No, -Tfc 

wutfx*<Dmmmm&Wimir §o 2 t>'f 1 

[0 0 15] ±12^fs/^3(7)Wfift^No, -rt£t> 20 
^0 2 irVlM 5<Z>tttbfllS V0 2dSSteb/«C^ofct 
SKtt* -t^tttbffiS V0 2*sgff^fflSVREFUJLT"e 

y — ^ffifjoffi** LT v>£ <t # Ultt (09x_fSEI 3 OB^J 
t l-t 2 IB) , ^\E\<ommWffi&0 S C S: , mf|ej«l3t 

o2^y->ftl]Sr^bTv^s<b^(c^ N ma!-r5<t9(- 30 
jusrttcj;?), sit ato s c^>ts^?>t*) 

[0 0 16] *fc, ±K«J*«aW:, «*.tfTB»S; 
(1) tcJ; «9*W^tb^ 0 

a = 0. 02XSVXK1- (1) 

rrr% svit w*tf, &tttZtiit^i?>isimki* 

"CfcSo ffAKlli, 0. 5J^_h. 1. 5J^TO 

[0 0 17] «t Lt\ ±IB^^iy^5^K)ig$tt5r 

-f% X 9K*£5££tL5 (HI 3 <£>B#£iJ t t 2S8) 0 
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^No, t^^^fitO S C ^ 0 EJlltfcS i t 

:/6<D«SiJJg**SYe s, tft^^SitOSC^ 
0 «fc 9 fc/hS^t f Kte (@3(D^|t 2) „ 
iOSCSrOfcK^-TSii: t>M (^7^5/^7) , Sfeitt 

t\ ^W«K 1 ttEKDffftKl^bijEfAKl 
(09:11*0. 05) Sr«»Lfc«^*iEb-r {XTir? 

8) , ^D^yA^Jt^o 

[0 0 19] — ±1E^^s/^ , 4^JSiJ»*dSNo, 

i~^t^h02±>^ 1 slants vo 2dsy y^-m<D 

9) 0 ra-u*, ffi«Stt:oy-Wk»J«* s tTfcn5r t 
[0020] ±mmm&&, «*.r*TiB*5S: (2) k 

i3 = 0. 0 2 X S VXK 2 — (2) 
[0 0 2 1] -t IT, ±IE^^^^ P 9^^(9^^^5r 

^{-J:^, llttVasoscr^M/i-foStiBiciMjini 

"t-5±5^«63£$ix5 (B3©l»« t 2~ t 3M) . 

[0022] ik^x\ 7r^7°i o\zm^. mw-L,xm 

Slft»**8lioscoy ^ y h^*^^SrtT5o i" 
*fc*>, Sigiio s c^i^ciaio S CMAX j: 

^*,K^Sffifio s c^i^Sito S CMAX <£ h 

±%\<^k%ta^ i*iiiosc^iaiosc 

MAX^K^-fatirfctc (^^^^1 1) , K^^ffl 
40 S C coif fl;#-Cfc5Apg3l 13 *s*#iSr 5 fc tt, 
^rO#^cK2 5r, Sll[lI^fil»K2^e)ijEfiAK2 (fl»J 
xifO. 0 5) «:*£Lfcffi*d*tjELT (^f^l 
2) , $yo^7A»Tt^)o 

[00 2 3] ±E^T 7/3 (7)«gS:^Y e s N -Tfc 
^^Oz-feVl^l 5<75tftfflfflS VO 2dSR<ELfct 

y^mxfo&ti^ti^nmirZo r.^^^^^2 i^^j 

«^ s No, -r^^^tUfits vo 2^y 

y - L7c £ # Mtt (E13co^Jt 1) , s«s 

lti!Ei»KCMDS0 2^, fill (Cgff^OffijEfKAK 
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CMDS0 2 (0iJx«O. 0 3) SrJflff LfcffilCR^I- 
5 (^xy^2 2) 0 

[0 0 2 4] :^litijE«KCMDS0 2(t ^ 
3£-r£ Ba^*RJt««:KCMD*#ffli-5yt«)<D«^« 

stfc ^ , ifc**8HioscKa;<5v^Tjmis*t5 0 r. 

»KCMDS0 2|j:, S?iS»iOSC^#^Hif, ± 

KISato S C ^1 o i # Cii, 

»itijE«KCMDS0 2^fii. 0 J: 9 t^f/h 
£*0. 9 8^K^^tt, &=F!)—>&n 



O 



S CiSf **8liO S CMAX-CfcS 1 1 Ctt, £#Sit 
ajE«KCMDS0 2^H. 0iH^T*#^ 

[0 0 2 5] ^tt, »WSiXfcffl*BJt*5E««CKCM 
DS02^fflV^ TffiISS; (3) ^£9. B«£«SJfc 

KCMD = KCMDTWX KCMD S O 2 ••• (3) 
w<aBS£«RJt«»KCMDtt, «SJ|S|-»*t«FHI T O U T 

[0 0 2 6] ±!5ifiC^: (3) ©KCMDTWfil 

iXSo rolSIiESSKCMDTWIi, ROMtCfalS 

t-, ^SiiE^tKCMDTWIixy^yTKlTW^ii; 

o^KiTfcsfcS^tt, )WIjE««kcmdtw# 

It ISIjE^SKCMDTW^I. Oil. 05tO 

WT*y=rfcR££*LT^S 0 K±ORSK:J:9, ^> 
««cKCMDdsa»ffl«tt:J:0 t>y J: 5 

[0 0 2 7] ±E^fy/2 2fc*5ft«ffl*RJt*lE«* 
KCMDSO2C0g^a^ S3 (b) fc^-f ± 5 
fc, O2 1 V f 1 5 OittSl S V O 2 O t !i y f 1 
fcR<E*t~££-C0>m] (I3 3<7>B#£iJ t l-t2Ffl) ffi 
^J£$HE£M&KCMD S02^1 +AKCMD S02C 
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[0 0 2 8] mfcSfrU ^T'77 P 21^iJ^Y 

e s> -t^h^mms vo 2^>ste^y — y 

«KCMDS0 2^ 1 ^e>_t|Btl^C«]EfflAKC 
MDS0 2 (fl|;itf0. 0 3) Sr«*Lfcffi^K^i-S 
(^77^2 3) 0 r*U£<fc»9, @3 (b) Id^i-J;^ 

^tbffis vo 2^-e<o^y — xwfcstei-^^T*^ 
m mscD^mt 2^t 3m) s«sjt«iE«»Kc 

MD S O 2 1 - AKCMD S O 2 l:«fctl, ^HMJ; 
[0 0 2 9] ^>y^2 2iZWt< ^7^^2 4 (C*5^T 

tt, ft^VMittsllVgiJii^flfai (OSCMAX- 

OSC) tO&CT, »iffl]E«nOSC^IIiit 
So ^^i«iiiE«»nOSC|j:, ±M\.1t.*Tyzf 
9 »£*3tf SHifitO S C Ojpff Jf j3 c£>£fcikK 2 
jEi-5 5 „ ^OWtUf-i. ROM2d(uE 

(OSCMAX-OSC) ta&CTfi^frtL-So wC7)^— 
^/t^tt, _blH<H2i (OSCMAX-OSC) ^^C^V^ 

20 tsif, J:9*:#*ffii:3fcSct5*cy=r^|9:^$ixTv^ 

So 

[0030] ±m<DX o\cnmi,tiwmmffijE& 

tnOSC^fflV\ SilitO S C(7)Jn*3S/3^ffift 

OSCJrf^IilOS CMAX^^Ut 
2 6) , ^^n^^^^r^Ti-So 
[0 0 3 1 ] «±<DJ; Oz±>"9- 1 5 (O&tHffiS 

V0 2^y y^Mfrb !l-V«:Sfilfei #K:tt, -t 
tb*T*o^«SJtoy— ^ffcfMWKJ: §*Sf to s 

30 CM^ffttO S CMAXlCioT^S IT, 

5/^26 tKfliiO SC^f^fitO S CM AX 

««fiO S C^^*Sfi[0 s cmaxi:IU^4^ 

S^icfi (B3^jt 3) , mmw$M&osc<DtoW 

(OSCMAX-OSC) ^j£i:Tft5£bfc*flMI*iE 
«ftnOSCf«]EU cfc^t/cHttK^El-S^ £tC 

^(^^^^fiosccotg^^M^O^tf 

40 [0 0 3 2] — ^\ ^f^^2 3tC^< XTy7?2 7tC 

C^j£CT#ai*ttH«»nOSCS:jmj-rS„ ^<7)# 
^f»i«IE«tnOSC{t BJ^b^^^^^S^ 

nOSC&m\<\ ^SSfiO S C^ISaOMK 

1 £r*§IE-r5 t i (^7^2 8) , K^SffiSO 
so [0 0 3 3] 5co^tHffiS V 
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* x^^ito y -/ ^{b$fj»(c ± 19 N mmwmmo s c 

nt^^tiiatos Cj&MlOK^LTv^vvSt'&tc: 
iillEMnO SCtiiEU J: 0 *#fc^K*t:E-r 
[0 0 3 4] ^tc, ilEOj; 5^LTt6^^n^c^^ 

C{f E C U 2 (CA^J £ 0^|^»J LT^fr * ft 
5o Z<D%±mX*te^ ^7^/^3 1, 3 5, 3 6*3<tT> + 3 

»^5*»«r*iJ9J-t"5« -T*t>*>, 4T^^^^3l^io 
<^T\ ±E»**aiOSC*63£ft!f3a^J;oT«l3£*iX 
fcSlfiiOSC^, t^SatOSCMAX^it 
fc5^S^Sr*iJgiJ-rs o roWJIts ^IStO S C 
d s **S9lO S CMAXH±tfcS.t 

MO S C«(7)J: 5 fciB;fc<atKJBj&siffi< <d£[hH&1-£ 

fc#>t£, 7a-x;l/^ :y h <Z> lit? £^lhi" 5 

s, t4t>^)^f itO S C^f ^SSIO S CMA 



XHitfcS^CIt ^3.— ^;u%y hSrjgff*-^* 
[0 0 3 5] r^ry^S 2t?7a- ^nyW^7^/ Mlf? 

ti> ^^^V3(C^i|£|.^#t*&*tT5 t h\z (*<ry 
^33) , y ^frjj y h^ff:7 7^F_F C 
TOj (Cir^hbT (^77^3 4) x ^T/nr A£ 

[0 0 3 6] :^)7a- M^tTil® ^PK T F C 

-^Sr/HV^T, ¥«fio s c tas exists ft 

5 0 :^7- ***atosc^>ftvMi 

£\ 7 3. — oi/l^ ^ h Slffjg&IJ^MI T F C D L Y dSffi < 

ft 5 J: 5MK5t£ftT^5o Mrttftia*. 

5/ h^tTlS^TFCDLYfi, iiSiiOSC^ 

i*«iEWiKcv^ik*»a*o sci OTtfe^ t # k«\ 

fi^WTFCl (fi»J*«5&) KK^Sft*— ;6\ & 
*#«*0 S C riSifc«ft#V ^SfgffifiO S C 2 «±T* 
*>St#tdfi, BJIBTFCl «fc0fcftV^PflTFC2 
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[0 0 3 7] — # N ±E^f^y3 10«^N 

o, t^btiisato s c^t^sato s cma 

WtMVPREF (fllxfi, 5km/h) J; 19 t>/hS 

*5S V P ^ffiig tf> !7 ^ -zn/u^ ;/ h HfT*UJ£3i« V P R 
E F £ 9 t>3^£ m>v^>-3^^i^^ h£r£C 

h^tT@MB#^TFCDLY^|S:^-r5o 
fe^rf 0 b b i>\z. (^75//3 3) . ^yu^7>> 

h^t?:7^^F_F C£r Toj (cty hLt (**ry? 

3 4) , A^^Ti-5o 

[0 0 3 8] ^^5/^3 5^JgiJjfe*j6SNo, -T^^^ 
$iVP^7a- h Hff^J^iSS V P R E F 
±T$>5 ^T^/7 P 3 5^i<^7y7 P 3 6[u 

* n y hyw# 7 ^^BB^ffi^&SJ&^^Sr^JSiJi-So - 

^7^3 2, 3 3 joJ:t/3 4^^tTbT, 
A^r^T-T^o — ^7^/3 6©W» Ye 

rco^x^/'7 p ^^< 7s*rv7Z 7Mitir 0 iU_hco^ 
5*Dj:t> + 3 6 (Uot, ^^v^^S^^^iSte 

[0 0 3 9] ^7 7 7 P 3 7m ^V^VTk^TWJCJES 
») NFCT^fffit5 0 ro^mfL ROMtd|5lic$ 

^u*^ mffWjeiaiESicNFCTtt, ^ 

ICTItSaN FCTIt 7 ^ — ^/U^7 y h Hffdje 
tNFCTl^r, 7a-x/^yhif[p]gScNFCT 

^/vioy b&mft£thX\,^j:\,^m& (W&lr&y 
J^t! y h^^T^^^F_F Cfc Toj T*fc5^r^) fi, 

ni/v^;^ h^tr*J^lHlte^NFCT^^^-^yU 
^ y h^fTlHJte^NF CT 1 t y 

7^F_FC^ r 1 j -CfcStt) (i, ^zr— Jiyu^y 
hUtTW^lHlte^CNFCTSr^^— ^jU^y half 0*5 
nfct 2 <b-T^r ^tCj:«9 N Mlt? 
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[0 0 4 0] ^"ry7 3SX\t^ ^>^^(Hlte&NE^ 

@StNF CT X <9 t>*£v^^£ffiiH-5o V 
7*3 SCD^m^^N 

fry =l-^J^*i y YminfemmkNF CTUTXfoZ 

#-CfcV^ It, ±IE^^^^3 2, 3 3joJ:U*3 4 

[0 0 4 1] — X7*/-?3 80*JSU^m^Y e s , 

^SfeifrNFCT J; 9 t*t<> ±M**ry73 1, 3 
5 N 3 6 jo£^3 8 ^£9:7^ — m/w^^ hcoHtT*# 
tff$,yLLX\,^tm7££titck$\cft. ±My ^-^^ 

^—^jvjj y hfr^y^thX^^^t^{a±, *"ry7 
h*fTiB3E«FBBTFCDLYdS**reiaUTV^ 

73 3) , 7a-x;^> 7 hHt?7 7^F__FCSr 

[0 0 4 2] ^^3/^4 0<O*IJSiJ3fe*^Y e s , -*-&fc> 30 
V MlfTil^BtMTFCDLY^^iaLfci: 7 
=-*Vl3y h^tT^7^F_FC^ r 1 j tC-fe^h 
[0 0 4 3] ±M*"ry-?3 9©*UJJlJj»S*3ftSY es^t 

% y vmfty? ?f _f r 1 j y h ut {^j- 

^4 2) , */n^7A^Tt5o ^T7/4 2 40 
T% ^^x— ni/b^ y YWftyy?? _¥ f 1 j td— 

M-WLmZfrtzmtt, ^ z r y73 9 OWgiJ^^Y e s k 

[0 0 4 4] JU±i¥3&LfcJ;5^ 
»fW»*«l*cJ:ixff, Wtmmm&O SC KJ:a»T* 

#C0/&£S, 7 ^. - x/U^j ^ h ^ftllfliri T F C D L 

Yasgi&L*:«, 7^-x^ 7 h^rfTt?>o ±a?b so 
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fcJzSK, :07a-x/^ 7 hifril^lTFCD 
LYtt, Jt£ L^ig^ggffiSO S C <t # te® 

t\ »**a*oscS:itins-&5r. t^-e#^5 0 a? 

*y hcomft&mb'&zz- kx, mmwrnMoscvm 

[0 0 4 5] £fc. JbE^T 1 ^7*3 1 Id^T, 
ffifiO S CMAXtCft;tT*:;ft,J; 19 fc/hS Ziffle J: 9 , 
tiliiO S C(:i£i:t7a-"xyv^ > 7 hcDHfr<DnT 

M*:teSc*:W1&Ao s cmaxc/^: k SrBSJh-r^ r 

[0 0 4 6] ^J:9(-, xyi/y3(Z)MM^ 7 

is*— 9 1 3 (Dmmomm^mmo s c stumm-* r t 

&X%. j»*Sra#fcj|i«rL*36Sfe«lK3 
^ 1 3(cj:^#^^^(7)#^^^fp]±$it^r.^ 

[0047] mm Ltc±nzmmwm^ 

miztsinz^kteK, m*<Dmmxmm-tz>-k&x$ 

§0 Mx.ll y*.— ^)\>%y Y(o%^x^M^^X\i^ 

ct 5{-b"Ct J:V^ Q ii^, 7a-x;^ ^ 

[0 0 4 8] 

wtmrnftiZTF-fyv y9mxb>z> 0 
[i2] mmwmsosc&mfefam&TF-fyv—^'Y 

— bxhz> 0 

[E33] (a) H 0 2 ir>-^(D^aifilS VO 2 

^— m&mir9-( j*?-^— bxhv, (b) r*. (a) 
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£^1"^ A^-t- h (c) J3\ (a) 

[0 4] g^SffiiO S C £ , ^JtMlE^KCMD 
S O 2 t <Dm&&7F-ty L --7 f /l'X*&>Z> 0 
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